Critical role of IL-6 in dendritic cell-induced allergic inflammation of asthma.
Interleukin (IL)-6 plays important roles in autoimmunity and inflammation and is essential for T helper (Th) 2 and Th17 differentiation. However, whether it is involved in the development and function of dendritic cells (DCs) during allergen-induced airway inflammation and airway hyper-reactivity (AHR) remains undefined. In this study, Dermatophagoides pteronyssinus (Der p)-induced airway inflammation and AHR were studied in IL-6 knockout (KO) mice. Der p-loaded bone marrow-derived DCs (BMDCs) from IL-6 KO mice were used to assaying their ability to induce airway inflammation in naïve wild-type mice. Our results showed that IL-6 KO mice showed reduced AHR, significant decreases in inflammatory cell recruitment and Th2 and Th17 cytokine production in the airways, and lowered Der p-specific immunoglobulin G1 after Der p exposure. Further exploration of BMDCs from IL-6 KO mice revealed decreased activity of phagocytosis and reduced expression of MHC class II and CD86 after Der p stimulation. Adoptive transfer of Der p-loaded BMDCs from IL-6 KO mice also showed a functional defect in their inability to induce Th2 and Th17 immune responses and trigger airway inflammation and AHR in recipient mice. Finally, in allergic asthmatics, DCs that differentiated from monocytes treated with anti-IL-6 receptor antibody (tocilizumab) had poor capacity for eliciting Th2 polarization as compared to DCs generated from monocytes without antibody treatment. In conclusion, IL-6 signaling in DCs is essential for their uptake of allergens, maturation, and initiation of Th2/Th17-mediated airway inflammation and AHR in asthma, thus providing a new potential target for treating allergic asthma. IL-6 signaling is important for DCs to take up allergens and to initiate Th2/Th17-mediated airway inflammation. DCs from allergic asthmatics treated with anti-IL-6 receptor antibody had poor capacity for eliciting Th2 polarization. Anti-IL-6 treatment may provide a new potential target for treating allergic asthma.